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[Fig. 3] 

301“ indicator 

302% X 

303“ Y 

304% number 01 objects 

305“ i nd i cater 1 

306*“ i ndex var iab |e N0. 1 

307% X-axis diameter 1 

308% X i 

309“ Y-axis diameter 1 

310m Y1 

311“ indicator n 

312v“ index var iable N0. n 

313% X-axis diameter n 

314% Xn 

315v" Y-axis diameter n 

316% Yn 







US. Patent Mar. 30, 2010 Sheet 5 of6 US 7,688,455 B2 

[Fig.6] 

Mk) 

W“) mm‘) 

a 

Rmax _ 

Rcur (k—1 ) IAU fjur Ck+j ) 

Rcur(k) 
Rmin w P 

CL. 



US. Patent Mar. 30, 2010 Sheet 6 0f 6 US 7,688,455 B2 

[Fig.7] 

( START > 

702“ read X( | ) level I 

703 

705 



US 7,688,455 B2 
1 

MULTI POSITION DETECTING METHOD 
AND AREA DETECTING METHOD IN 

INFRARED RAYS TYPE TOUCH SCREEN 

TECHNICAL FIELD 

The present invention relates to a method for detecting the 
coordinates of a plurality of objects touched on an infrared 
touch screen, and more particularly to a method for detecting 
the coordinates of a plurality of objects touched Without 
errors When the plurality of objects are touched on the infra 
red touch screen. 

The present invention also relates to a method for detecting 
the area of an object touched on the infrared touch screen. 

BACKGROUND ART 

Generally, the touch panel is one of a variety of devices for 
providing interfaces betWeen users and information and com 
munications devices Which use a variety of displays. Speci? 
cally, the touch panel is an input unit through Which the user 
can interface With the information and communications 
device by directly touching its screen With their ?nger or pen. 

The touch panel alloWs users to interactively and intu 
itively operate a computer or the like simply by touching 
buttons displayed on its display With their ?nger so that men, 
Women, and children can easily use it as an input device. 
Thus, the touch panel is applied to a Wide variety of ?elds 
such as PDAs, LCDs, CRTs, equipment for banks or public 
o?ices, various medical equipment, travel guides, guidance 
equipment for main facilities, and transportation guides. 

Operating or implementing types of the touch panel 
include a resistive (or conductive) ?lm type, an ultrasonic 
type, and an infrared matrix type. The conductive ?lm type 
touchpanel has a panel structure With a chemical agent coated 
betWeen a glass and a thin ?lm and thin metal plates attached 
to X andY-axis sides of the panel. When poWer is supplied to 
a panel of this type, a speci?c resistance is created through the 
panel. Then, if a ?nger or other object touches a position on 
the panel, the chemical agent reacts to instantly change resis 
tance at the position. The resistance change is detected at the 
metal plates on the sides of the panel and the coordinates of 
the touched position are determined from the detected resis 
tance change. 

The infrared matrix type touch panel has horiZontal and 
vertical infrared emission and detection arrays that are 
arranged on four sides of the panel to produce infrared rays in 
the shape of very close cross stripes on the panel. When an 
object touches a position on this panel, the object blocks an 
infrared ray that passes through the touched position and the 
blocking is detected to acquire position information of the 
touching object. 

The infrared type touch panel is generally constructed as 
folloWs. A controller is provided on one portion of a PCB 
plate and a display part is provided on the other portion of the 
PCB plate. A non-re?ective acrylic plate is provided on the 
front of the display part. A plurality of pairs of horizontal 
infrared emitting and receiving elements are provided on 
upper and loWer edges of the display part and a plurality of 
pairs of vertical infrared emitting and receiving elements are 
provided on left and right edges of the display part to create an 
infrared matrix. A screen is provided on the rear of the display 
part. When a user touches a portion of the infrared matrix 
formed by the infrared emitting and receiving elements With 
their ?nger, an infrared ray at the touching portion is blocked 
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2 
to detect the position of the portion. The infrared matrix is 
controlled by the controller formed on one portion of the PCB 
plate. 

DISCLOSURE OF INVENTION 

Technical Problem 

HoWever, the user does not alWays touch the center of a cell 
corresponding to the pair of horizontal infrared emitting and 
receiving elements and the pair of vertical infrared emitting 
and receiving elements. The user may sometimes touch a 
position deviated from the center of the cell, for example, a 
corner or periphery of the cell. The conventional touch panel 
has a limited resolution determined according to the number 
of infrared emitting and receiving elements and can detect the 
coordinates of an object only With the limited resolution. 
Thus, it is dif?cult for the conventional touch panel to detect 
accurate coordinates of an object When the object touches a 
position on the panel deviated from the center of a cell. In 
addition, to detect highly accurate coordinates of an object 
Which touches the panel, it is necessary to increase the reso 
lution and thus to increase the number of infrared emitting 
and receiving elements. HoWever, this results in an increase in 
the manufacturing costs. 

Also, the conventional touch panel detects only one spot at 
Which an object has touched the touch panel. When the touch 
panel has been touched at multiple positions simultaneously 
or sequentially, X andY coordinates of each touched position 
(or spot) cannot be read accurately so that the multiple touch 
ing is detected as an error. 

In addition, the conventional touch panel reads only the 
coordinates of a spot at Which an object has touched the touch 
panel and cannot determine Whether the area of the touched 
spot is large or small. For example, the area of the touched 
spot is small When the touch panel is touched by a pen or the 
like and is relatively large When the touch panel is touched by 
a ?nger. In some case, there may be a need to detect a different 
touched spot and to display a different detection result, 
depending on the area of the touched spot. The conventional 
touch panel cannot appropriately cope With such various 
types of touches. The conventional touch panel also has a 
problem in that it must provide a touch detection error When 
touches have been detected at different spots through multiple 
infrared emitting elements. 

Therefore, the present invention has been made in vieW of 
the above problems, and it is an object of the present invention 
to provide a method for detecting the coordinates of positions 
of a plurality of objects touched on an infrared touch screen, 
Which can accurately read X and Y coordinates of each 
touched position (or spot) When the touch panel has been 
touched at multiple positions simultaneously or sequentially. 

It is another object to provide a method for detecting the 
area of a touched spot on an infrared touch screen, Which can 
detect the area of each touched spot to appropriately cope 
With various types of touches. 

Technical Solution 

In accordance With an aspect of the present invention, the 
above and other objects can be accomplished by the provision 
of a method for detecting the coordinates of multiple posi 
tions on an infrared touch screen of a touch panel including a 
plurality of X-axis infrared emitting and receiving elements 
and a plurality of Y-axis infrared emitting and receiving ele 
ments, the method comprising measuring and storing a maxi 
mum received optical level of a pair of infrared emitting and 
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receiving elements, infrared emission and reception of Which 
is not impeded by any object, and initializing an index vari 
able used to identify multiple touched spots; determining that 
the touch screen has been touched When a received optical 
level of a pair of infrared emitting and receiving elements, 
infrared emission and reception of Which is impeded by an 
object, is less than the maximum received optical level; mea 
suring a minimum received optical level of the pair of infrared 
emitting and receiving elements to detect center coordinates 
of the object; and reading an index variable for the center 
coordinates and determining that the center coordinates are 
neW and setting an index variable for the center coordinates if 
no index variable is read for the center coordinates and storing 
the center coordinates and the index variable for the center 
coordinates. 

The method further comprises comparing each received 
optical level measured using all infrared emitting and receiv 
ing elements With the maximum received optical level and 
deleting and initialiZing all stored center coordinates and 
corresponding index variables if it is determined from the 
comparison that the touch screen has not been touched. 

The method further comprises determining that the center 
coordinates are continuous, if a spot corresponding to the 
stored center coordinates With the index variable set for the 
center coordinates has been moved at a movement speed less 
than a preset movement speed limit, and storing center coor 
dinates of the spot after the movement, replacing the stored 
center coordinates, for the index variable. 

In accordance With another aspect of the present invention, 
there is provided the method for detecting the area of a 
touched spot on an infrared touch screen of a touch panel, the 
method further comprising measuring a received optical level 
of a pair of infrared emitting and receiving elements placed on 
a center axis of the object, a received optical level of a pair of 
infrared emitting and receiving elements corresponding to a 
left end of the object, and a received optical level of a pair of 
infrared emitting and receiving elements corresponding to a 
right end of the object and measuring and storing an X-axis 
diameter and aY-axis diameter of a spot touched by the object 
based on the measured levels; and measuring an area of the 
touched spot based on the measured X and Y-axis diameters 
under assumption that the spot is an oval. 

The method further comprises transmitting information, 
including an indicator of Whether or not an object has touched 
the touch screen, the number of objects, the X andY coordi 
nates of each touching object on the touch screen, and X and 
Y diameters of each touching object, to a controller. 

ADVANTAGEOUS EFFECTS 

According to the present invention, it is possible to more 
accurately measure the coordinates of an object Without 
increasing the number of infrared emitting and receiving 
elements. Even When objects have touched multiple spots on 
the touch panel, it is possible to accurately determine the X 
andY coordinates of each touched spot, thereby overcoming 
the problem in the conventional touch screen in that touching 
multiple spots on the touch screen causes an error. 

It is also possible to detect the area of each touched spot, 
thereby appropriately coping With the case Where there is a 
need to detect a different touched spot and to display a dif 
ferent detection result, depending on the area of the touched 
spot. This overcomes the problems of the conventional touch 
panel in that it reads only the coordinates of a spot at Which an 
object has touched the touch panel and cannot determine 
Whether the area of the touched spot is large or small, thereby 
failing to appropriately cope With various types of touches. 
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4 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates the concept of multi-position coordinate 
detection according to the present invention 

FIG. 2 illustrates the concept of multi-position coordinate 
detection When each touched spot has moved; 

FIG. 3 illustrates the concept of hoW the coordinates of 
multiple positions detected using a multi-position coordinate 
detection method according to the present invention are trans 
mitted to an information device; 

FIG. 4 is a How chart shoWing each step of the multi 
position coordinate detection method according to the present 
invention 

FIG. 5 illustrates a touch panel used in the multi-position 
coordinate detection method according to the present inven 
tion 

FIG. 6 illustrates infrared emission and reception using the 
touch panel of FIG. 5; and 

FIG. 7 is a How chart illustrating hoW basic coordinates of 
an object are measured according to the present invention. 

MODE FOR INVENTION OR DETAILED 
DESCRIPTION 

A method for detecting the coordinates of multiple posi 
tions on an infrared touch screen, Which can detect the area of 
each touched spot on the touch screen, according to the 
present invention Will noW be described With reference to the 
accompanying draWings. 
As shoWn in FIG. 5, a touch panel 1 according to the 

present invention includes a display part 10, an XY coordi 
nate decoder 20, and an interface part 30. 

The display part 10 includes an X-axis infrared emitter 31, 
an X-axis infrared receiver 32, a Y-axis infrared emitter 33, 
and aY-axis infrared receiver 34. The X-axis infrared emitter 
31 includes a plurality of infrared emitting elements sequen 
tially arranged in the X-axis direction. The X-axis infrared 
receiver 32 is arranged opposite the X-axis infrared emitter 31 
and includes a plurality of infrared receiving elements that 
receive infrared rays emitted from the plurality of infrared 
emitting elements of the X-axis infrared emitter 31. The 
Y-axis infrared emitter 33 includes a plurality of infrared 
emitting elements sequentially arranged in the Y-axis direc 
tion. The Y-axis infrared receiver 34 is arranged opposite the 
Y-axis infrared emitter 33 and includes a plurality of infrared 
receiving elements that receive infrared rays emitted from the 
plurality of infrared emitting elements of the Y-axis infrared 
emitter 33. 

The XY coordinate decoder 20 receives signals from the 
X-axis and Y-axis infrared emitters and receivers 31, 32, 33 
and 34, and numerically calculates the coordinates of an 
object 35. 
The interface part 30 transmits the calculated coordinate 

data of the object 105 from the XY coordinate decoder 20 to 
a controller (not shoWn) of an automation device such as a 
computer. 
The infrared emitting elements of the number of n, XA(1), 

XA(2), . . . , and XA(n) are arranged in the X-axis infrared 
emitter 31 and the infrared receiving elements of the number 
of n, XR(1), XR(2), . . . , and XR(n) are arranged in the X-axis 
infrared receiver 32. In addition, the infrared emitting ele 
ments of the number of m, YA(1), YA(2), . . . , and YA(m) are 
arranged in the Y-axis infrared emitter 33 and the infrared 
receiving elements of the number of m, YR(1), YR(2), . . . , 

and YR(m) are arranged in the Y-axis infrared receiver 34. 
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A coordinate detection method using the touch panel con 
structed as described above Will noW be described With ref 
erence to FIGS. 6 and 7. 

In the touch panel 1 according to the present invention, 
?rst, the infrared emitting elements arranged in the X-axis 
infrared emitter 31 sequentially emit infrared rays. For 
example, the X-axis infrared emitter 31 is constructed such 
that the infrared emitting element XA(1) ?rst emits an infra 
red ray While the remaining infrared emitting elements 
XA(2), X(3), . . . , and XA(n) emit no infrared ray and then 

each of the remaining infrared emitting elements XA(2), 
X(3), . . . , and XA(n) emits an infrared ray in the order of 

XA(2), X(3), . . . , and XA(n) in the same manner While the 
other infrared emitting elements emit no infrared ray. 
As shoWn in FIG. 6, the infrared emitting elements 

arranged in the X-axis infrared emitter 31 sequentially emit 
infrared rays and the infrared receiving elements arranged in 
the X-axis infrared receiver 32, Which are paired With the 
infrared emitting elements, sequentially receive the emitted 
infrared rays. The levels of electrical signals corresponding to 
an optical signal read from the infrared receiving elements in 
the X-axis infrared receiver 32 Which are paired With the 
infrared emitting elements, respectively, are converted into 
digital values and the digital values are then stored as X(I). 
Then, it is determined Whether or not each of X(I) are less than 
a predetermined minimum limit level. When a user touches a 
position on the touch panel 1, the touching impedes infrared 
emission from the infrared emitting element corresponding to 
the position, so that the level of the electrical signal read from 
the infrared receiving element corresponding to the position 
is less than the minimum limit level. Accordingly, if X(I) is 
less than the minimum limit level, it is determined that the 
object 35 is positioned betWeen a pair of the infrared emitting 
and receiving elements and its coordinate are calculated. 

Basic coordinates of the object 35 about X-axis andY-axis 
are calculated by the folloWing equation. 

Where Ai:Al._l+Ii, Jill-4+1, 10:0, AOIO, IOIO, i:1, 2, 
3, . . . , n, and CA:1000/n if logical resolution for calculation 

is “1000” and the number of infrared emitting or receiving 
elements is “n”. 

Then, detailed coordinates of the object are calculated. As 
shoWn in FIG. 6, elements X(k—l), X(k), and X(k+j) are 
infrared emitting and receiving elements Which are impeded 
infrared reception by the object 35. 
As shoWn in FIG. 6, a maximum received optical level 

Rmax of infrared emitting and receiving elements, infrared 
emission and reception of Which is not impeded by the object 
35, and a minimum received optical level Rmin of infrared 
emitting and receiving elements, infrared emission and recep 
tion of Which is completely impeded by the object 35, are 
measured and stored. Then, a received optical level Rcur(k) of 
a pair of infrared emitting and receiving elements X(k), Which 
are placed on the center axis of the object 35, a received 
optical level Rcur(k—l) of a pair of infrared emitting and 
receiving elements X(k—l) corresponding to the left end (or 
leftmost portion) of the object 35, and a received optical level 
Rcur(k+j) of a pair of infrared emitting and receiving ele 
ments X(k+j) corresponding to the right end (or rightmost 
portion) of the object 35 are measured and stored. 

The detailed coordinates of the object 35 can be calculated 
by measuring the difference betWeen the received optical 
levels of infrared receiving elements corresponding to the 
right and left ends of the object 35 as described above. For 
example, a coordinate error is “100” if the number of X-axis 
infrared receiving elements is “10” and the logical resolution 
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6 
has a value of “1000”. To reduce this error, a variation in the 
range of 0 to 50 indicating a deviation from the center of the 
object 35 in the detailed coordinates With a detailed coordi 
nate resolution of “100” can be calculated by measuring the 
difference betWeen received optical levels of infrared receiv 
ing elements, infrared emission and reception of Which is 
impeded by outermost portions (e.g., right and left ends) of 
the object 35. 
The detailed coordinates (Fx, Fy) of the object 35 are cal 

culated using the folloWing equations by comparing the maxi 
mum received optical level With the received optical levels of 
the infrared receiving elements corresponding to the right and 
left ends of the object 35. 

Where “A” denotes a resolution of the detailed coordinates 
and, if the resolution “A” of the detailed coordinates is set to 
100, F,C and Fy can be calculated as a value in the range of 0 to 
100. 

The ?nal accurate coordinates (X(x), Y(y)) of the object 
can be obtained by substituting the values obtained by the 
equations of Math FIG. 1 into the folloWing equations. 

and 

Where CA:“logical resolution”/“number of elements” and 
(CAxxX(k), CAy><Y(k)) are the basic coordinates of the 
object 35. 
“CA” is 100 if the logical resolution is 1000 and the num 

ber of elements is 10. 

Reference Will noW be made to a multi-position coordinate 
detection method using the coordinate detection method as 
described above. 

FIG. 1 illustrates the concept of the multi-position coordi 
nate detection according to the present invention. HoW the 
coordinates of the center of objects 101, 102 and the diam 
eters of each objects 101, 102 are measured is described 
beloW With reference to FIG. 1. In FIG. 1, “X(i)” denotes the 
X coordinate of the center of the ?rst object 101, “Dx(i)” 
denotes the diameter of a spot on the X axis of the infrared 
receiver covered by the ?rst object 101, “Y(i)” denotes theY 
coordinate of the center of the ?rst object 101, and “Dy(i)” 
denotes the diameter of a spot on the Y axis of the infrared 
receiver covered by the ?rst object 101. In addition, “X(j)” 
denotes the X coordinate of the center of the second object 
102, “Dx(j)” denotes the diameter of a spot on the X axis of 
the infrared receiver covered by the second object 102, “Y(j)” 
denotes the Y coordinate of the center of the second object 
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102, and “Dy(j)” denotes the diameter of a spot on theY axis 
of the infrared receiver covered by the second object 102. 

First, the infrared emitting elements XA(1), XA(2), . . . , 
and XA(n) of the X-axis infrared emitter 3 1 scan infrared rays 
and then the levels of infrared rays received by the infrared 
receiving elements XR(1), XR(2), . . . , and XR(n) of the 
X-axis infrared receiver 32 are measured. The X coordinates 
of the centers of the ?rst and second objects 101 and 102 are 
calculated based on the levels of infrared rays covered by the 
?rst and second objects 101 and 102 as described above. The 
coordinates of outermost positions (i.e., right and left ends) of 
the spot covered by each of the ?rst and second objects 101 
and 102 are measured and the diameter Dx(i) of each of the 
?rst and second objects 101 and 102 on the X axis is calcu 
lated from the coordinates of the right and left ends. 

Here, We omit a description of hoW the coordinates of the 
center and the diameter on the Y axis are calculated since the 
calculation method is similar to that described above. 

Although the X-axis diameter Dx(i) and the Y-axis diam 
eter Dy(i) of each object 101, 102 are measured under the 
assumption that the projection of the object is an oval, the 
present invention is not limited to this assumption and the 
diameter measurement may be based on the assumption that 
the projection of the object is a circle or oblong. 

Each step of the multi-position coordinate detection 
method according to the present invention Will noW be 
described With reference to FIG. 4. First, the maximum 
received optical level of a pair of infrared emitting and receiv 
ing elements, infrared emission and reception of Which is not 
impeded by any object, is measured and stored. An index 
variable (Index) used to identify multiple touched spots is 
initialized by setting it to Zero. 

It is determined that the touch screen has been touched if 
the received optical level of a pair of infrared emitting and 
receiving elements, infrared emission and reception of Which 
is impeded by an object, is less than the maximum received 
optical level. 

If it is determined that the touch screen has been touched, 
then the minimum received optical level of the pair of infrared 
emitting and receiving elements is measured and the coordi 
nates (X, Y) of the center of the object are calculated and 
stored using the method described above. In addition, a 
received optical level of a pair of infrared emitting and receiv 
ing elements placed on a center axis of the object, a received 
optical level of a pair of infrared emitting and receiving ele 
ments corresponding to a left end of the object, and a received 
optical level of a pair of infrared emitting and receiving ele 
ments corresponding to a right end of the object are measured 
and an X-axis diameter Dx(i) and aY-axis diameter Dy(i) of 
a spot touched by the object are measured and stored based on 
the measured levels. In the present invention, the area of the 
touched spot is calculated based on the measured X and 
Y-axis diameters under the assumption that the spot is an oval 
as described above. 

The calculated coordinates of the object are compared With 
previously stored coordinates. If the calculated and stored 
coordinates are different, it is determined that the calculated 
coordinates are neW and an index variable is allocated to the 
neW coordinates. The neW coordinates and the index variable 
are then stored in the memory. 

Then, the infrared emitters again scan infrared rays and the 
infrared receivers receive the infrared rays. If it is determined 
from the received optical levels of the infrared receivers that 
the touch screen has been touched by an object, the coordi 
nates C((j), Y(j)) of the center of the object and the X-axis 
diameter Dx(j) and the Y-axis diameter Dy(j) of the object are 
measured and stored as described above. The measured coor 
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8 
dinates of the object are compared With previously stored 
coordinates. If the measured and stored coordinates are dif 
ferent, it is determined that the measured coordinates are neW 
and a neW index variable (Index+l) is allocated to the neW 
coordinates. The neW coordinates and the index variable (In 
dex+l) are then stored in the memory. 
Even When multiple spots on the touch screen have been 

touched, respective coordinates of the multiple spots can be 
determined Without causing errors or confusion since the 
respective coordinates of the multiple spots can be stored 
together With their index variables in the manner described 
above. 
On the other hand, if the measured and stored coordinates 

are identical, it is determined Whether or not the object has 
been moved. If the object has not been moved, the stored 
index variables and coordinates are kept unchanged. 
The folloWing is a description for the case Where the object 

has been moved, for example Where the object has been 
dragged While in contact With the touch screen. As shoWn in 
FIG. 2, When the object has been moved, information of the 
time When the object has touched the touch screen is addi 
tionally stored and information of the time after the object has 
been moved is also stored and the speed of the object is 
calculated from the time information. Speci?cally, When the 
?rst object 101 has touched the touch screen at time t1, 
information of the ?rst object 101 before movement includes 
X(i1, t1) and Y(i1, t1) and information of the ?rst object 101 
after movement includes X(i2, t2) and Y(i2, t2) as shoWn in 
FIG. 2. 
The movement distance and duration of the ?rst object are 

calculated and the movement speed of the ?rst object is cal 
culated from the calculated distance and duration. If the cal 
culated movement speed is less than or equal to a preset 
movement speed limit, it is determined that the coordinates 
are continuous and the index variable of the ?rst object is kept 
unchanged While neW coordinates C((i2), Y(i2)) are stored 
together With the same index variable. Here, We omit a 
description of the movement of the second object since the 
same method is applied. 

If the calculated movement speed of the ?rst object is 
higher than the preset movement speed limit, it is determined 
that the coordinates are not continuous and a neW index vari 
able is allocated While neW coordinates after the movement 
are stored together With the neW index variable. 

Then, the infrared emitters again scan infrared rays and the 
infrared receivers receive the infrared rays to determine 
Whether or not one or more of the multiple touched spots have 
been released. Coordinates and index variables calculated 
from the received optical levels of the infrared receivers are 
then compared With previously stored coordinates and index 
variables. If it is determined from the comparison that any 
touched spot has been released, the stored center-axis coor 
dinates and index variable corresponding to the released spot 
are deleted from the memory. 

If it is determined that all touched spots have been released 
by comparing received optical levels measured through all 
pairs of infrared emitting and receiving elements With the 
maximum received optical level, all stored center-axis coor 
dinates and index variables corresponding to the touched 
spots are deleted and initialiZed. 

FIG. 3 illustrates the concept of hoW the coordinates of 
multiple positions detected using the multi-position coordi 
nate detection method according to the present invention are 
transmitted to an information device. 
As shoWn in FIG. 3, When the measured and calculated 

information of multiple spots are transmitted to another infor 
mation device, the information includes an indicator 301 of 
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Whether or not a spot on the touch panel has been touched or 
Whether or not a touched spot has been released, indicators 
305 and 311 of Whether or not each spot has been kept 
touched or has been released, index variables 306 and 312 
allocated respectively to touched spots, respective X and Y 
coordinates 308, 310, 314, and 316 of touched spots, mea 
sured X andY diameters 307, 309, 313, and 315 of touched 
spots, and the number of one or more measured objects 304. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the present 
invention Without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention cover 
the modi?cations and variations of this invention provided 
they come Within the scope of the appended claims and their 
equivalents. 

INDUSTRIAL APPLICABILITY 

The present invention provides a method for detecting the 
coordinates of multiple touching objects on an infrared touch 
screen, Which can be applied to infrared touch screen?elds in 
Which it is possible to detect the coordinates of multiple 
touching objects Without errors. 

The invention claimed is: 
1. A method for detecting the coordinates of multiple posi 

tions on an infrared touch screen of a touch panel including a 
plurality of X-axis infrared emitting and receiving elements 
and a plurality of Y-axis infrared emitting and receiving ele 
ments, embodied on an apparatus, the method comprising: 

measuring and storing a maximum received optical level of 
a pair of infrared emitting and receiving elements, infra 
red emission and reception of Which is not impeded by 
any object, and initialiZing an index variable used to 
identify multiple touched spots determining that the 
touch screen has been touched When a received optical 
level of a pair of infrared emitting and receiving ele 
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ments, infrared emission and reception of Which is 
impeded by an object, is less than the maximum received 
optical level measuring a minimum received optical 
level of the pair of infrared emitting and receiving ele 
ments to detect center coordinates of the object; and 

reading an index variable for the center coordinates and 
determining that the center coordinates are neW and 
setting an index variable for the center coordinates if no 
index variable is read for the center coordinates and 
storing the center coordinates and the index variable for 
the center coordinates; and 

determining that the center coordinates are continuous, if a 
spot corresponding to the stored center coordinates With 
the index variable set for the center coordinates has been 
moved at a movement speed less than a preset movement 
speed limit, and storing center coordinates of the spot 
after the movement, replacing the stored center coordi 
nates, for the index variable. 

2. The method according to claim 1, further comprising: 
comparing each received optical level measured using the 
infrared emitting and receiving elements With the maximum 
received optical level and deleting all stored center coordi 
nates and corresponding index variables if it is determined 
from the comparison that the touch screen has not been 
touched. 

3. The method according to claim 1, further comprising 
transmitting information, including an indicator of Whether 
or not a spot on the touch panel has been touched or Whether 
or nor a touched spot has been released, indicators of Whether 
or not each spot has been kept touched or has been released, 
index variables allocated respectively to touched spots, 
respective X and Y coordinates of touched spots, and the 
number of one or more measured objects, to an information 
device. 


